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I. REAL PARTY TM INTEREST 

The real party in interest is Research Development 
Foundation, the Assignee, as evidenced by an Assignment recorded 
in the Patent and Trademark Office at Reel 011466, Frame 0830 on 
January 26, 2001. 



II. RELATED APPEALS AMD TNTEREEPFMrEQ 

Appellant is aware of no other appeals or interferences 
which will directly affect or be directly affected by or have a bearing 
on the Board's decision in the pending appeal. 

III. STATTTS OF rT ATMS 

■ i 

s 

Originally claims 1-27 were filed with this Application. 
Claims 1-19 and 24-27 were canceled. The pending claims 20-23 
are being appealed of which claim 20 is an independent claim. 
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IV. STATUS OP AMPNTWFMTS 

t 

Subsequent to the final rejection mailed March 4, 2004, 
Applicants submitted a Response After Final which canceled claims 
1-19 and 24-27. In an Advisory Action mailed August 19, 2004, the 
examiner stated that the amendment will be entered for purpose of 
appeal. All pending claims are shown in Appendix A. 

V. SUMMARY OP TT.ATMPn SITP.JP.CT MATTER 

*>.'"■'■ 

Claims 20-23 are directed to a method of using a CRFR2 
agonist such as urocortin or corticotropin releasing factor to inhibit 
angiogenesis in a target tissue such as heart, brain, pituitary, gonad, 
kidney, adipose, or the gastrointestinal tract. This method of the 
present invention is applicable to an individual having cancer or 
diabetic retinopathy. 

The present invention provides data that indicate 
Corticotropin Releasing Factor Receptor 2 (CRFR2) null mutant mice 
exhibit an increase in the size and number of blood vessels in 
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various tissues. Figure 7 shows an increase in number and size of 
blood vessels in the anterior pituitary (Figure 7B), white adipose 
tissue (Figure 7D) and dorsal brain surface (Figure 7F) in 
corticotropin releasing factor receptor 2 null mutant mice. Microfil 
perfused tissues also indicate increased vessel size and number in 
dorsal brain surface (Figure 9A), large intestine (Figure 9B) and 
heart (Figure 9C). The major vessels in kidney* adrenal- giands-and:- 
testis are significantly increased in size in corticotropin releasing 
factor receptor 2 null mutant mice relative to those of control mice 
(Figure 10). Since corticotropin releasing factor receptor 2 and its 
activity have been localized within the endothelial cell layer of blood 
vessels, the data presented herein indicate that corticotropin 
releasing factor receptor 2 . plays a significant role in regulating 
angiogenesis (page 48, lines 20-21; page 49, line 4). In view of the 
data disclosed herein, one of ordinary skill in the art would 
conclude that well-known corticotropin releasing factor receptor 2 
agonists such as urocortin and* CRF could be used to inhibit 
angiogenesis. 
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GKOTTNnS OF REJFrTT QN TO RF WFVTFWFn ON APPFAT. 

Claims 20-23 stand rejected under 35 U.S.C. §102(b) as 
being anticipated by Villalona-Calero et al. 



VI. ARGUMENT 

Rpjprtinn TIndpr 35 US C. §1Q7 

Claims 20-23 stand rejected under 35 U.S.C. §102 (b) as 
anticipated by Vilialona-Calero et al. • The Examiner contends that 
Villalona-Calero et al. teach administering human corticotropin 
releasing factor to the same subject population and the same tissue 
as recited in Applicants' claims, therefore human corticotropin 
releasing factor inherently possesses angiogenesis-inhibiting activity 
as claimed herein. For the reasons outlined infra, Applicants 
respectfully request that this rejection be withdrawn. 

The present invention is drawn to a method of using a 
corticotropin releasing factor receptor 2 (CRFR2) agonist to inhibit 
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angiogenesis in a target tissue. In contrast, Villalona-Calero et al. 
teach a method of using human corticotropin releasing factor 

(hCRF) to treat patients having peritumoral brain edema. 

i 

Villalona-Calero et aL teach human corticotropin releasing factor 
inhibits vascular leakage of plasma constituents in response to 
injury (last sentence on page 71). Villalona-Calero et al., 
however, do not teach or suggest a method of using corticotropin 
releasing factor to inhibit angiogenesis in a target tissue as claimed 
by the Applicants. 

Angiogenesis is a process of forming new blood vessels. 
Villalona-Calero et al. do not teach or suggest any scientific 
relationship between angiogenesis and the prevention of vascular 
leakage, and one of ordinary skill in the art would readily recognize 
that these are two distinct biological processes. Absent a teaching 
that shows any relationship between angiogenesis and anti- 
edematous effects, one of ordinary skill in the art would have no 
reasonable and logical scientific basis to recognize or suspect that 
human corticotropin releasing factor inherently possesses 
angiogenesis-inhibiting activity. The Examiner has not produced any 
scientific evidence or legal argument to the contrary. 
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The Examiner rejects the Applicants' pending claims 
solely on the basis that the prior art taught using the same type of 

biomolecule in the same subject population and the same tissue as 

V • • • • •• • - 

claimed herein. The Examiner's assertion that human corticotropin 
releasing factor inherently possesses angiogenesis-inhibiting activity 
is not supported or suggested by any scientific reasoning or data. 
According to the Examiner's reasoning, patenting of any new or 
novel method of using a compound is precluded once the prior art 
has described using the compound for whatever purpose in similar 
target tissues. Applicant submits that such rejection is overtly 
broad and without a legal basis. 

Applicant submits that the Examiner has failed to provide 

>. • ■ 

scientific rationale or legal evidence demonstrating inherency. In 
relying upon the theory of inherency, the Examiner must provide a 
basis in fact and/or technical reasoning to reasonably support the 
determination that the allegedly inherent characteristic necessarily 
flows from the teachings of the applied prior art. Ex parte Levy, 17 
USPQ2d 1461, 1464 (Bd. Pat. App. & Inter. 1990). The fact that a 
certain result or characteristic may occur or be present in the prior 
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art is not sufficient to establish the inherency of that result or 
characteristic. In re Rijckaert, 9 F.3d 1531, 1534, 28 USPQ2d 1955, 
1957 (Fed. Cir. 1993), In re Oelrich, 666 F.2d 578, 581-82, 212 
USPC1323, 326 (CCPA 1981). To establish inherency, the extrinsic 
evidence must make clear that the missing descriptive matter is 
necessarily present in the thing described in the reference, and that 
it would be so recognized by persons of ordinary skill. Inherency 
may not be established by probabilities or possibilities. The mere 
fact that a certain thing may result from a given set of 
circumstances is not sufficient. In re Robertson, 169 F.3d 743, 745, 
49 USPQ2d 1949, 1950-51 (Fed. Cir. 1999). 

Accordingly, Applicant submits that the Examiner has not 
provided any basis in fact and/or technical reasoning to reasonably 
support the legal determination that the allegedly inherent 
characteristic of inhibiting angiogenesis necessarily flows from the 
teaching of Villalona-Calero et al. The Examiner has not provided 
any extrinsic evidence that clearly shows the allegedly inherent 
characteristic of inhibiting angiogenesis is necessarily present in 
Villalona-Calero et al. and that it would be so recognized by 
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persons of ordinary skill absent disclosure presented in the instant 
application. 

Applicants respectfully submit that the Examiner has not 
established that Villalona-Calero et ah anticipates the critical 

/ 

^ i 

elements of Applicants' claim. As always, tt [a]nalysis begins with a 
key legal question - wjhat is the invention claimed?" since «[c]iaim 
interpretation ... will normally control the remainder of the 
decisional process," Panrinif Corp v npn nisnn Mfg r.o. r Rin F7H 
1 561. 1567-68. 1 USPQ7d 1 SQ3 r 1 597 (Fod. Cir \ rort Qpni^ 4H1 
TTS mS7 (iq87) 

To meet the requirements Of the claims on appeal, the 
corticotropin releasing factor receptor 2 agonist must inhibit 
angiogenesis in the tissue. As discussed supra, the Examiner has not 
provided any scientific evidence that Villalona-Calero et al. 
demonstrates this requirement of Applicants' claim. 



10 



Fulbright (HO) 



•//7/ZOU& 10:31 am PAUfc. 12/ 022 hax Server 



For the reasons given above, Applicants respectfully urge 
that the decision of the Examiner should be reversed, and that 
claims 20-23 be allowed. 



Respectfully submitted, 
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(713) 270-5361 (facs.) 
badlerl@houston.rr.com 




Benjamin Aaron Adler, Ph. D., J.D. 
Registration No. 35,423 
Counsel for Applicants 
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CLATMS APPPMT1TY 

20. (previousl>presented) A method of inhibiting 
angiogenesis in a target tissue comprising the step of administering 
a Corticotropin Releasing Factor Receptor 2 (CRFR2) agonist to said 
target tissue, wherein said CRFR2 , agonist inhibits angiogenesis in 
said tissue. — ~ ~ ~ 

21. (previouslypresented) The method of claim 20 
wherein said CRFR2 agonist is selected from the group consisting of 
urocortin and corticotropin releasing factor. 

.! 

22. (original) The method of claim 20, wherein said 
tissue is selected from the group consisting of heart, brain, 
pituitary, gonad, kidney, adipose, and gastrointestinal tract tissues. 

23. (original) The method of claim 20 wherein said 
angiogenesis is inhibited in an individual having a pathophysiological 
condition selected from the group consisting of cancer and diabetic 
retinopathy. 
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EVTOFNPP APPEMmy 

✓ 

Villalona-Calero et al., Ann. Oncol. 9: 71-77 (1998). 
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riginal article 



CT«»"™| f EST - d C »!: COtr<,pin - re, ^ f »c»or (h^F) i„ p,« eBte 

Jnstlisae for Drug Development. Cancer Therapy and Rtscareh Center San Ant«„u r^Vn „ 



Nummary 

^^^BeKPrf: Human corticolropin-rclcasing factor (hCRF) is 
an autogenous peptide responsible for the secretion and syn- 
desis of corticosteroids. In animal models of peritumoral brain 
hCRFn « significam anti-edematous action. This effect 
ywnich appears to be independent of the release of adrenal 
• sieroids, appears mediated by a direct effect on endothelial 
. cells. We conducted a feasibility and phase! study with hCRF 
>vcn by continuous infusion to patients with brain metastasis 
>hv ^Sf: ^tumoral brain edema documented 
r by MKlaiKllheuieol either no steroids or stable steroid doses 
for more than a week were required. MRIs were repealed at" 
completion of infusion and estimations by dual echo-image 
sequence (Proton density and T2-weighted images) of the 
amount of peritumoral edema were performed. The study was 
performed in two stages. In the feasibility part, patients were 
randomized to! receive either 0.66 or 1 ^/kg/h of hCRF or 
placebo over 24 hours. The second part was a dose find,™ 
study ofhCRF over 72 hours at escalating doses. 

Seventeen patients were enrolled: only one was 

f 



rece ymg steroids (stable dose,) at £tudy ^ do*Mimi t - 
wg tox.city (hypotension) was observed at 4 ug/kX>T£ 
hours ,„ two out oTfour patients, while zero of fiw itL^ 
treated a, 2 ug,kg/„ developed dose-limiting l^lL ^ 

••no u> sukxa for ihc irewmeM of patent «*! njto™„ 



Key words: brain edema, coruwiropin-rekasing factor hCRF 
proton density. T2-weighted 



Introduction 

Peritumoral brain edema is a significant cause of mor- 
Bidity and mortality. Few advances in this field have 
been made since the introduction of steroids more than 
JO years ago. Substantial in vivo data suggest that admin- 
istration of human coriicotropin-releasing factor (hCRF) 
could be beneficial in the management of this complica- 
tion. We report a phase I trial of hCRF administered to 
patients with peritumoral brain edema. 
, CRF. a naturally occurring 41-residue neuropeptide 

^ S?n t ,| S0,a ' ed fr ° m ShCCp h yP° l hate™c "tract* in 
1981 [I . Its structure is highly conserved among species- 
the molecules m humans and rats are identical and differ 
by seven amino acids from the ovine sequence end by 
two from the porcine structure (2. 3). CRF is found 
primarily m the hypothalamic paraventricular nucleus 
but it has also been identified in cerebral cortical inter- 
neorons. the limbic system, brain stem and spinal cord 



JUT ,! S predom ! nant regulator of adreno-corti- 
cotropjehormone (ACTH) formation and rdeasebv 
Pituitary. It causes a dose-reJaled increa^y^ 
thesxs and secretion of ACTH, lipotropin, pita*?, 
and N-proopiOmelanocortin from the pituitary riand 
Tta pept.de binds to specific Wgh-affini* m£££- 
the pttuttary cell surface and through the fSSES 
messengers calcium and cyclic AMP initiates arcade " 
resulung in the release of the above honnonS [41 - f 
Exogenous CRF has been administered extensive^' 
o patients tn pharmacological doses (bolus SSH 
1-5 ug/kg; and continuous infusions of 2.000 ue/24 
hours* m studies of endocrine function, without stK 

5ZL $ bl e f s [S l Facial flushin8 and ™ ,d S51 • 

have been observed at these doses, while higher doses 
up to 30 ug/kg) have been associated with hyphens*" 
tachycardia, arrhythmias and mental 'absences^ ?67 

hCRF inhibits vascular leakage of plasma constitu- 
ents .n response to injury and to the injection of viso- 
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active compounds [7. 8J. Using an experimental mode* 
of vasogenic psritumoral brain edema, Tjuvajev et ah 
observed a dose-dependent decrease (calculated ED S o - 
59 jig/kg BID) in vasogenic peritumoral brain ederaa as 
assessed by proton density weighted (PDW) and TI 
weighted (TJW) MRIs in rats after subcutaneous (s.c.) 
administration of hCRF [9J. Intracerebral tumors were 
produced in this study by intracerebral inoculation of 
the RG2 rat glioma ceJJ line. To compare the effects of 
hCRF and dexamethasone on the permeability of the 
blood brain barrier (BEB) and on water content of tumor 
and peritumorai brain tissue, rats bearing RG2 tumors 
were divided into three groups of 18 rats, fach group 
received treatment for three days, starting on day 7 after 
tumor inoculation, with either hCRF (100 ng/kg s,c 
BID), dexamethasone (J mg/kg $.m. BID), or satthe 
(QJ ml ixEL BID). MRIs were obtained immediately 
before treatment, and immediately after treatment had 
ended Reduction of contrast enhancement and of pro- 
ton density signal on MRf was seen on the tumor and 
peritujmoral brain in the hCRF and dexamethasone 
treatment groups, in contrast to an increase on the above 
parameters in the saline treated animals. Direct meas- 
urements of tissue water content and peritumorai brain 
confirmed the radiological findings. The average sur- 
vival time was significantly prolonged for the faCRF- 
treated animals bearing intracerebral tumors (35 days), 
compared to the dexamethasoue-treated rats (28 day^ 
P < 0.05) and to the saline-treated control group (22 
days. P < 0.0001). hCRF was also able to decrease 
edema in adrenatectomized rats* suggesting its action 
does not depend on the release or corticosteroids. 

Patients and methods 
Patient selection 

Patients were selected on the basis of the Mowing eligibility criteria: 
(a) patients with primary or secondary brain lumors with evidence of 
cvaluable edema on CT-Scan; <b) at least 18 years of age; (c) perfor- 
mance status of 50% or higher on (he Karnofsky scafc; f d) stable 
steroid dose over the previous week or no prior steroid; (e) ability to 
undergo two MRIs; (0 no significant cardiac, pulmonary or cerebro- 
vascular (other than brain lumor) disease; (g) no brain abscess or other 
infectious process: and <h) no concomitant chemotherapy or radiation 
therapy, r>iiems severely symptomatic from cerebral ederaa requiring 
immediate treatment with steroids, maamlol or hyperventilation wen? 
considered not eligible for the study. 



for side effects, Toxicities were graded according to (be National 
Cancer Institute (NCI) toxicity criteria [iq. in the even! of «odow 
boiling loiiciiies (DVT) in the first part of the study, the duration of 
bCRF infusion was increased to 72 hours in the second part of the 
study. Given its dose nndiag purpose, do placebo arm wss included in 
ibcstt^panafibca^LTTicdre^ 
, appealed The maximum-toJeraied dose (MTD) war defined as the 
highest dose at which no more than one of six new patients for none of 
five) developed DLT. DLTwa* defined as at feast one of the fcfcmhi*' 
(1) an ANC less than 500/yJ for longer (hut 5 day*, c* associated with 
ftvtr; f2> a platdei count less than 25,000/jd (3) Roahanale^onc 
toxicity = HO grade X except for nausea and vomiting despiuTtrtat- 
meat with -an aggressive (serotonin receptor aausofi^oostainbg) 
antiemetic regimen; and (4) NCI grade 4 vomiting despite batmeax 
with an aggressive antiemetic regimen. hCRF was provided by Netzzo- 
btotogfcd Techootogies INC Jtfcfarad. CA. m vials cwstakm* tt 
lyopbilized nurture of Q2 mg of hCRFaad 10 mg ofmamtitol Sterile 
vials containing 10 mg of ryophiliaed acidified tnanoitot wert used as 
Placebo. Two mt or sterile 6^% >odium chloride wereTuid eo 
stitute hCRF or idacebo. The catcuiated volume of tesi article or 
placebo was added to 250 ml of sterile 0S% sodium chtoride solution 
{USPX and shaken gently . The 250 ml solution was infused mtr*. 
venonsty ai approximately 2Q£ ml/hour over 12 hours fay peristaltic 
pump. At 12 hours, and every 12 hours for 72 hours infusions, the 
^fusion bag- **s replaced with another prepared in ft* same manner 
Since no preservative was used, the solution was administered imme- 
dcatdy after prcparaOoa, 

Patient assessment aatf laboratory data 

Vital signs were obtained et JO; IS; aad one minute before hCRF or 
placebo adrainirtrarion; every five minutes for 30 minutes from the 
start of the lafusion: every 15 minutes for 50 additional minuter every 
30 minutes for 2.5 hours; every 60 miautcs for lae next Cm hours; and 
every 12 hours thereafter. Neurological assessments as per the modi- 
fied Mathews scale {UJ were determined ar baseline and every 12 hours 
untif the infusion finished. In addition, Cox the patients rsaavmg 24 
hours hCRF or placebo infusions, neurological assessments by the 
modified Mathcw's scale were also performed every four hours during 
the first 12 hours of infusion. Cortisol and ACTH levels were deter- 
mmcd ro fhe panents receiving 24-hour infusions ab pre-drug admin- 
istration; 90 minutes; eight hours; 12 hours after starting the infusion; 
and munedmriy after topping the drug. For the paxichts receiving 
72-hour mfusions, Cortisol »nd ACTH were rneasured at: baseline- at 
60 minutes and 12 hours after starling the infusion: snd irrimediaidy 
after stopping the drug. - 



Dosage and drug administration 

Immediately after obtaining an MR!, hCRF was given to patients 
iniravenously, by continuous infusion (CU in ihe first part or the study 
eight patients were randomised lo receive either hCRFat 0.66 )tg(kg/h. 
or hCRF at l Mg/V g ;h, or. placebo, over 2A hours. fnroCigaioci and 
patients were blinded to the identity of the study mediation. Both 0-66 
pg'WgJh lie. 930 pg/24 hours for a 60 kg subject) and i -ug/fcg/h 
(1440 mcg/24 hours) were considered safe starting doses in view that 
doses up lo 2.000 ug of CRF have been administered to human* 
subjects by continuous Infiufon over 24 hours with minimal side efTectE 
fS, 6\, The placebo arm was included wiih the purpose of coniroJJing 



MRf assessment of peritumorai edema 

MRIs <GE Srgna I.S Tesla with head restraining system) were obtained 
immediately before sorting and repeated at the completion of the 
infusion. Each study consisted of axial MR images of Ihe brain 
acquired using a spin-echo pulse sequence with relaxation time (TR) 
~ 2400 mi - fi ™ echo time (TEl) = 16 ms and second echo lime <JEl\ 

- 80 ms (Figure I A). The eady echo produced » proton density wetted 
(PDW) image (Figure IB), while the late echo produced aT2 weighted 
(T2W) image of the same slice of brain tissue (Figure IQ. Each slice 
was 5 mm (hick with a 1.5 mm imerslicc gap, The image was a 256 * 
256 matrix with a 240 mm field or view. Awal Tl weighted images (TR 

- 600 ms, TE « 10 ms) with contrast agent (Gd-DTPA) were used to 
define the tumor border. Edema-like components were separated rrom 
other ttssues tn MR imn S « using % two-feaiwe segmentation schemr 
12-161. The Features were PDW and T2W values from the early and late 
ccho miaget, respectively. f\ Z-D histogram was created in which the 
X-axis was the PDW value and the Y-axis was lheT2W value. A cypicsl 
hrstogram is shown « an Image in Figure 2. Since edema-tike regions 
have distinct PDW and P.W vahaes. ihcy can be readily identified as i 
unique cluster of points b Ihe histogram. In the histogram in Figure ' 
a region of interest (RO/J was placed around ihi* cluster. ROh were 
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PD W Values 

PSJpe Z Segmentation of.eaema from other tissue* and witerflke 
component* A two-dimcosiooaJ histogram wax created using the 
PDW as the X.axis and the T2W as the Y-axis. Edema is represented 
by the bright duster of points outlined in white. 

Dau analysis 

Relevant parameter calculated from the data included: 1.) percentage 
changes from baseline on MRI measurement* of rvsOcr content; and 2) 
percentage chants from baadim: on scrum Cortisol levels at «P90 
min; at 12 hours; and at the end of hCRF infusion. The above 
parameters were calculated usiag the following formula: 

% change - tOQ x(oosMtca^nwttt value - prt.trcatmtm value) 
prc-trearment value 

The Wilcoxon Rank Sums test w» used to determine if symptomatic 
improvement correlated individually with % change Tram baseline in 
serum Cortisol at 60-90 min; ai 12 hours; and at the end of hCRF 
infusion, or if symptomatic improvement correlated with % change 
from baseline on MR] measures of waur content. Univariate correta~ 
(son analysis mis performed to examine the relationship between 
changes f% from baseline) in pcrhumoraJ edema by MRI and percent- 
age changes ia serum corcisot Itvefc *t 60-90 min; at 12 hours; oratfte 
end of hCRF infusion. Statistical analysis was performed using the 
JMP version XI statistical softwars program (SAS Institute. Cary. NQ. 
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f/gurw A MRI scans used to evaluate degree of edema in each patient*; 
<A> typical axial MRI Tt weighted (T1W) image: ihe light area is the 
tumor and the slightly darker area around his the edema; (8) proton 
density weighted (PDW) image; (C) T2 weighted fT2W> image. 



traced in the histogram for each slice where edema dusters were seea. 
Software was written that automatically segments the edema is the 
original images given the user-defined ROls in the histogram for each 
dice. The edema volume was then calculated by multiplying the number 
of segmented voxels fsnuMcsf uoiis in a three-dimensional image/ 6y the 
voxel sire. Some segmentation errors occurred due lo mbclassifieatkjn. 
To compensate for this, pixels (smallest units m a two-dimensional 
image) in the segmented image thai were not connected to the major 
edema were discarded before the volumes were calculated. The repro- 
ducibility of this method of tissue segmentation has a < 3*/* coefficient 
of variation [ 17 1. 



Results 

Seventeen patients were enrolled: nine males; eight fe- 
f males; median age 53. AH patients had newly diagnosed 
metastatic disease to the brain from the following pri- 
J rnarics: lung (six), breast (five), renal (three), unknown 
[ primary (two) and lymphoma (one). Only one patient 
'""had been receiving steroid ireatment (stable doses), the 
rest had not received any treatment for their brain 
metastasis, [n the first pan of ihe study ibrce patients 
received 0.66 pg/kg/h of hCRF over 24 hours, three 
patients received 1 ng/fcg;a or the drug over Z4 hours, 
and two patients received placebo. In the second part of 
the study, the hCRF infusion was given over 72 hours. 
The dose of hCRF was first escalated to 2 pg/kg/h, and 
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Table /. Number of patients with toxicity (NCI grade). 



hCRF dose No. of pis Duration (hri) 
(mcg/kg/hi) 


Hypotension 


Facial flushing 


Diarrhea 


SOB 


Nausea 


Fain 


Edcm. 


0 2 24 
0.66 3 24 
LOO 3 24 
2.00 5 72 
4.00 4 72 


0 
0 
0 

Ml) 
2 HID 


0 
0 

A 

0 V 
3(1, U) 
4 (II) 


0 

((10 

0 
0 
0 


0 
0 
0 

i no 

0 


0 

KID 

0 

0 

KH) 


0 
0 
0 
0 

MID 


0 
0 
0 
0 

1(11) 


Abbreviation: SOB - shortness of breath. 


■ i. 














Table 2. Symptomatology improve man with hCRF. 














Subject Dose Site of tumor 
(mcg/kg/hr) 




Symptom 






Physical finding 





1 0.66 Cerebral hemispheres (multiple) 

4 0.66 Lt temporal, inferior U frontal, 

superior Rt f roots) 

5 1. 00 Ri parietal lobe 

6 1.00 Rt frontal lobe, head of caudate, 

coruco-medullary junction 



9 1 .00 Rt parietal lobe with mass effect 

and midline shift to the left 

1 0 2.00 Rt cerebellar hemisphere with 

compression of 4th ventricle 

12 2.00 Li parietal lobe 



14 4.00 lnf Rt cerebellum. Lt tar cerebellar 

peduncle, with mass effect on 4Ui ven- 
tricle Lt mesencephalon to thalamus 

15 4.00 Ri occipital, U occipital. Rt* posterior 

parietal 

17 2.00 Lt temporal lobe with mild Lt to Rt 

shift, Ri temporal lobe 



Resolution of headache 



Resolution of headache, dizziness, and 
pressure sensation in back of neck 



Improvement in short- term memory 
Joss 



Improvement in muscle strength i 
all extremities 

Resolution of focal seizure activir 
Resolution of ataxic gait 

Improvement In strength ofleft 
arm flexors 

Improvement in facial weakness, 
muscle strength Ri lower extrcm-j 
j<K and normalization of reflexes j 



Improvement in muscle strength 1 
Lt upper and Lt lower extremity 

Resolution in twitching on Rt cy^ 
fid. Resolution of conjugate eye 
deviation 

Improvement in Rt upper and 
lower extremity dyscoordinatiun j 



Improvement io headache 



later to 4 pg/kg/h, when no dose-limiting toxicities were 
observed in three patients at 2 ug/kg/h. Dose-limiting 
toxicities were observed in two out of four patients 
treated at 4 ug/kg/h. Further expansion of the 2 ug/kg/h 
dose to a total of five patients failed to reveal dose- 
limiting toxicities. 

Toxicities 

Table 1 summarizes the toxicities observed. No toxicities 
were observed in the patients receiving placebo. Grade 
11 diarrhea, and grade I nausea, in one patient (0.66 ug/ 
kg/hj were the only toxicities observed in the 24-hour 
hCRF-treated group. Ax the 2 ug/kg/h/72 hours dose 
level, facial flushing was seen in three out of five patients. 
Transient, mild hypotension (BP 96/34), which resolved 
without interruption of the drug, was seen in one patient. 



Epigastric burning (one patient), lethargy (one patter 
and mild shortness of breath (one patient) were at 
observed. Of interest was the observation that 
patients with a significant elevation in blood pressure I 
study entry became normotensive during the infusic 
The 4 ug/kg/h/72 hours dose level was poorly toleratj 
with two out of four patients developing grade III hyp 
tension during the first day of infusion. Rechallenge w^ 
the drug, performed in one patient, resulted again 
hypotension. All four patients developed facial flushir 
extending to trunk and extremities In two of them. Pc 
orbital and lower extremity edema in one patient, nad 
congestion in one patient, and grade II nausea aj 
vomiting in another patient, were aho observed. Pain] 
the right neck and jaw with radiation to the teropoj 
area accompanied the hypotension in one of the 
tienis. 
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TbbU S. Maihcw's scale worcs of patients on hCRF. 



line 


1 


0.66 
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85 


78 


78 


78 
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0.00 


85 


65 


85 


85 


85 
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0.66 


85 


85 


85 


85 


85 
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1.00 


85 


84 


B5 


85 


85 
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1.00 


76 


76 


76 


69 


70 


6 


1.00 


63 


75 


73 


73 


72 
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1.00 


85 




85 


85 


85 
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0.00 


7H 


78 


78 




78 


9 


2.00 


100 






89 


B8 


11 


2.00 


100 






100 


100 


12 


2.00 


98 






99 


99 


\y 


4.00 


100 










14 


4.00 


100 






100 


100 


IS 


4.00 


(100 






100 


100 


itr 


4.00 


too 






78 




n 


2,00 


100 






100 


100 



60h 72h 



67 
100 
99 



100 
99 



100 
100 
89 

too 



J 00 
100 



88 
100 
97 

100 
100 



90 
100 
99 

100 
(00 



92 100 100 



* Treaimeni discontinued due to hypotension. 



g Effect on edema and Cortisol levels 

Tfcble 2 illustrates the clinical benefits observed in pa- 
tients receiving hCRF.Ten of the IS patients who received 
hCRFhad some improvement in neurological symptoms 
or physical findings. In addition, another patient who 
had lymphoma-related pruritus and long-standing rash 
resistant to steroids, experienced resolution of both ail- 
ments while receiving hCRK Two patients were symp- 
tom free and had no neurological findings pre- and post- 
infusion. Two patients bad their infusion discontinued 
early due to the appearance of hypotension, and one 
patient experienced some worsening of his symptoms. 
No improvement on physical exam or in symptoms was 



c 



75 



seep in the patients receiving the placebo. Mathew's 
scale scores are depicted on Table 3. No significant 
trends in any particular direction were detected by this 
method of neurological assessment. MR! measurements 
of tumor and peritumoral water content pre- and post, 
infusion are illustrated in Figure 3. Among 14 patients 
evaluable by4«Ri. eight had a decreased in edema (In- 
chiding one placebo-treated patient), while si* had their 
edema increased. Table 4 illustrates the cortisol/ACTH 
levels at different times during the infusion of ItCRfT 
Slight increases in Cortisol and ACTH levels were ob- 
served early during the infusion in some, but not all of 
the patients at the lower doses. Modest increases' in 
Cortisol levels (2-3 x baseline) were seen in five out of 
nine patients at the highest doses, correlating with pro- 
portional increases in ACTH. These values had returned 
to baseline by the end of the infusion, two patients had a 
decrease in cortisol/ACTH levels after infusion and two 
hadno changes in Cortisol levels despite increases in 
ACTH (including a patient known to have Addison's 
disease). 

Correlations 

Improvement in symptoms did not correlate with im- 
provement in peritumoral edema by MRI assessment 
(JP - 0.32); and with increment in serum Cortisol levels at 
60-9D mw (P = 0.28). at 12 hours (P = 0.55). or at ihe 
end or nCRF infusion {P = 0.90). On univariate correla- 
tion analysis, no correlations were observed between 
changes in peritumoral edema by MRI (% change from 
baseline) and percentage changes from baseline in sc- 
rum Cortisol levels at 60-90 min (r 2 = 0.011). at 12 hours 
(r -0.03), orattheendofhCRFinfusion(r J = 010) 



24 hr protocol 



72 hr protocol 




10 



2 8 1 3 4 

2,8 Doia»0.00 1,3,4 D099aa.es 

fyvr* MR J assessment of change in peritumoral edema. 



12 



» 6 7 s 

Subject 

5,6,7 Doa^l.00 9,10,^,17 Dooe-2.00 



ts »7 
14,15 Dojes4.0 
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Conitol/ACTHIcveli during hCRF iafolioiL 



if: 



(dose J ACTH D ai u QO 

(mcg/kg/ baie- 

^ «m 90min c 8 hrs Uhrs EO! 



1 (0.66) 

2 (plac) 
3(0,66) 
4 (0.66) 
5(1.00) 
6(1.00) 
7(1.00) 
8(plac) 
9(2.00) 



(Q 
(A) 
(C) 
(A) 
(Q 
(A) 
(C) 
(A) 
(O 
(A) 
(Q 

(A) 

(Q 

(A) 

(Q 

(A) 
(Q 
(A) 

10(2.00) (O 
(A) 

11(2.00) (Q 
(A> 

12(2.00) (Q 
(A) 

13(4.00) <Q 
(A) 

14(4.00) (Q 
(A) 

J 5 (4.00) (Q 
(A) 

16(4.00) (Q 
(A) 

17(2.00) (Q 
(A) 



14.8 9.3 



2O.0 



11,0 

44.0 

<l.O 

<5.0 

9.3 

43.0 

113 

13.0 

15.8 

9.4 

38.0 

14.0 

<5.0 

28.6 

2U 
38.0 
15j6 

10.3 

9.0 

20.1 

22.0 

9.6 

13.0 

3.9 

58.0 

4.4 

<5.0 



25.7 

22.0 

<I.O 

<i.O 

12.2 

19.5 

34.0 

\U 

37.0 

0.8 

5.0 

29.0 

8.0 

17.9 

7.0 

J4.9 

53.0 

39.2 

39.0 

22.1 

1.0 

26.4 

74.0 

27.4 

54.0 

3.0 

938.0 

9.7 

16.0 



28.6 
43.0 
<I.O 
6.0 
14.4 
20.0 
19.0 
• 26.0 
17.2 

24.0 
42.0 



15.4 

<2.5 

J 6.9 

13 

<l 

<5 , 

y.5 

17.0 

1S.5 

17.0 

16.9 

42.0 

10.3 

8.0 

10.0 

30.4 

19.0 

28.3 

<5.0 

19.0 

19.0 



I3.U 
<2S 



8.7 
6.0 
<1.0 
<5.0 
15.0 
16.0 
18.9 
24.0 
16.4 



19.4 
6.0 
25.8 
<5.0 
17.9 
8.0 
19.9 
27.0 
19.3 
9.0 



Abbreviation: EOI - end of infusion. 

1 Cortisol (Q, (rocg/dl). 

* ACTH(A). (pg/ml). 

e Sixty minutes Tor patients 9-17. 



23.3 

32,0 

27.6 

51.0 

4.4 

640.0 

(6.6 

11.0 



21,0 
65.0 
11.8 

25.7 
207.0 
9.8 
<5.0 



Discussion 

'hCRF reduces water content in tumor and peritumoral 
tissue m brain tumor models At vivo when administered 
subcutaneously [9]. Tnis effect appears not to depend on 
the release of adrenal steroids, but on a direct action on 
tJie tumor microvascular Our study showed that 
doses up to 1 ug/kg/h over 24 hours of this agent in 
humans were well-tolerated. At 2 ug/kg/b over 72 hours 
racial flushing ts the predominant toxicity. No modifica- 
1 tion or the infusion is necessary for its resolution. Hypo- 
• tension (grade 3) was dose-Iimiting in this study, at 4 a*/ 
kg/h over 72 hours. HB 
Improvement in signs and symptoms related to the 
pentumoral edema occurred in 10 patients and appeared 

HSS?' timeS (median 24 hours) durin * tne wfi»ion 
01 nCRE None of those patients had received steroids 
for their brain metastasis. The small number of patients 
m this trial makes firm conclusions difficult, but no 



significant correlations were observed at the doses test*,, 
between symptomatic improvement «?SE mE 
water confcnt changes, or changes in serum ££* 

It is not possible to compare doses in a per leg basis 
between rats and humans, so in the absence SmcasS 
of hCRF ,n serum, no estimations can be made of duTeJ 
ences m hCRF dosing between these two species. JfcS 
theless, the MRl assessment failed to .JdSS^ 
impressive *s the ones reported in rats [9J. Low volume 
of tumor and edema of the patients in this study inav 
have mfluenced the ability of the MRIs to detect changS 
hat correlated with clinical improvement in som^S 
.ents.. Alternative hypotheses to be considered induSl 

i~. C ^Tl WefB short - Iived fl«* were no 
present when the reassessment occurred; 2) the benefi J 
ciai effects seen wit* hCRF treatment were not rdaS 
to a measurable reduction in peritumoral edema; or 3> 
the chmcal improvement was not related to hCRF but 
to a placebo effect- Another important consideration' 
-s t he tuning used in this study for the J£2& 
changes ,n pentumoral edema. It was assumed that the 
optimal time to appreciate water contain changes was 
mnAuion. and immediately before the endof the in! 
fus.on. Since steady state levels are likely achieved e£- 
hcr than the end of the infusion, it is possible ^ 
changes could ^have been drtof ltaJ5£3 

(•*. at 12. 24. or 48 hours). In addition? intrac3 
events are somebmes detected later by neuroimaginj 

task of opurmztng the timing of MRIs even more W 

The mechanism for hCRF-induced hypotension is 
not known Co-adminiaration of NaCl or pressors m£ 
poss.bly allow administration of doses U ug/kSh 
However, administration of normal saline was assocl 
ated in the preclinical studies with an increase in perilu- 

n?r!Sf. i° $UPPOrt SySt ™ k W00d prCS5UrC > couId *9 
Si. ¥k T ' " inflUCnCC fa ^ ^lution of 

edema. Therefore, advantages of dose intensity using the 

^cSJSfi" may not nccessari,y * ™ * 

The improvement of symptoms seen in 10 patients inr 
this tnal is encouraging. The observation of clinical ben- H 
efit ,n the absence of corticosteroids suggests hCRFnW * 

w!^ Z naUV Vu Ster ° idS f0r thc treatmeDt of Patient 
with pentumoral brain edema. Exploration of different! 1 
schedules or other routes of administration of this drug' 
(e.g, , subcutaneous), and efficacy studies with sufficient 
number of patients comparing the effect or this agent to 
he effect of traditional approaches for managing peri- 
tumoral brain edema, such as oral steroids, seem war- 
ranted. 
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